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but if. U is the wind velocity near the obseiver and V the 
wind velocity near the source of sound, the empirical 
formula 

c- u+u 
e- v+v 

may be fairly accurate. It may be worth while to test 
this formula ex erimentdy. 

naturdy complicated and is much more so when the 
variation of air density and wind velocity are taken into 
account. Experiments with sound produced in a moving 
aeroplane may indicate whether the above variations of 
atmospheric conditions with altitude have any appreciable 
effect on the observed frequemy. 

v,=v 

In the case o P an overhead source of sound the theory is 

PBOPAGATION TO GBEAT DISTANCES OF THE SOUND OF 
CANRONADE AT THE FRONT.’ I 

ci. nIQOUItDhN. 

[Rcpnntdfrom bienca .4bstroets, Sect. A, July 30, 1917, $057.1 

A cannonade produces various noises from the mouths 
of the guns and from the explosions of the shells. Some 
of these noises can reach great distances, 200 to 300 kilo- 
metera, but it is not a eed how they reach them. 

It is thus thought f sirable to cite the case of an en- 
gineer, a$ed 52, totally deaf since the age of 6 through 
cerebrosplnal meningitis. Placed at the side of a loco- 
motive whistlin , he perceived only a sudden pain of the 
drum skin, whic ceased immediate1 in spite of the con- 
tinuation of the whistling. Tor the ast 20 years if within 
1,000 to 1,500 meters of guhiire, he perceives two suc- 
cessive shocks--one transmitted by the earth, one by the 
air. The last affects the thorax particularly. Bt the 
commencement of the Somme offensive, from the out- 
ski& of Paris, when attending [attentive?], he was con- 
scious of vibration duri the cannonade; sometimes he 
would perceive only dull 5 lows, at others he would per- 
ceive something at the same instant as an ordinary hearer. 
The distance to the Somme front (130 kilometers) es- 
chded entirely the route through the air, so it must be 
by the earth; and SO also for the normal hearer, since both 
perceive it at the same time (see Science Abstracts, 1916, 

P B 

#1056).--E. H .  B[at’ton]. 
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ACCOUSTIC EFFICIENCY OF FOG-SIGNAL MACHINEBY. 

By L. v. KINO 

[Reprf%tcdfron8 Science Abstructs, Sect. -4, July W, 1917, #jiiS.l 

The first section of this aper sketches the histor of 
fogsignal ex eriments, dw & ‘ng speciall on the wor 1 - of 
Tyndall pubLhed in 1874 in a Trinity house report. 

At about the same time experiments by Duane and 
by Jose h Henry were conducted, and were ublished in 
1874. h e  res& of fog-signal tests Carrie a out in the 
United States to the ear 1894 were published in Liver- 
more’s Report to the E ighthouse Board of that date. 

In 1901 a coinmittee of the Trinity House carried out, 
at the Isle of Wight, a series of tests under the scientific 
direction of Rayleigh and T. Matthem. For c a h  weather 
a low note (about 180 er second) was considered most 
suitable; when the win cp was contrary and the sea rough, 

~Compte~Rendua Paris Oct 2 1816 163:azmz4 * JW-.  Franklin h t . ,  Phd*el~hb,,basr., 1817,1’83: %%%6. 
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it was found that a higher note penetrated farther than a 
low one. The ph ical significance of this was discussed 

while a blast is being sounded from a siren w ‘ch can be 
heard about 8 nliles awa on a good day, energy is bein 

note of a Scottish signal required 600 horsepower. Ray- 
leigh raised the question as to whether these enormous 
powers are really utilized for the production of sound or 
whether from some cause, ossibly avoidable, a large pro- 
portion may not be waritex 

The experience of French fog-si nal en ‘nears was 
summed up by C. Ribhi8re in 1908. b u s  emsasized the 
desirability of obtaining further knowledge as to the effi- 
ciency of the fogsignal a paratus. 

The second section dea F s with the production of sound 
by R special siren called the “ diaphone,” clue in its raent  
form to J. P. Nort,liey. ’rhe essential feature of ap- 

arat,us is t~ liollow cylindrical piston, which is oscillated 
foigitudinally by the “driving air,” and so opens and 
closes ports which allow n series of uffs from the “sound- 
ing air.” These puffs gin? a near F y pure tone of about 
150 per second. This sound passes t,hrough a suitable 
holm. 

Tlie bird section is occupied with the numerical rela- 
tions between sound waves and their audibility as fog- 
signals. 

The fourth section deals with the “phonometer” due to 
S .  G. Websber. This consists of a Helmholtz hollow cylin- 
drical resonating chamber, one elid of which is ierced by 
a smooth hole communicating freely with t R e atmos- 
phere, while the other has a very uniform plate of the best 
mica obtainable (such as is used in phonographs). The 
resonator is tuned to the pitch for which it is to be used as 
a detector, and the vibrations of the mica diaphragm are 
detected and measured RS follows : The mica disk carries a 

A narrow shalY stee stri is suitably held taut at both extremities in a 
fork capAle of adjustment, sild t,he st.rip has its center in 
contact with t,he steel point, so that a slight movement of 
the disk and ioint gives t,he strip a corresponding twist. 

reflected from R small concave mirror carried by the strip. 
The diaphone may be worked backward and is then 

called the ”‘phone” or standard generator. When ita 
dia hragm is made to oscillate through a known ampli- 
tu& it IS possible to calculate the numerical character- 
istics of the spherical sound waves emitted. By the use 

” and the ‘ I  phonometer” the acoustic 
Of output the o “phone any sound generator of the same pitch (such 
as violin, cornet, or human voice) may be calculated. 

Section five is on aerial sound waves of large ampli- 
tude and the discontinuity that may be expected to 
occur in their propagation. In the sixth section the 
thermodynamic estimate of acoustic efficiency is treated. 
By the use of resistance t,hermometers of iron wire one 
one-thousandth inch in diameter the temperature fall of 
the air, due to the conversion of the compressed air 
energy into sound, was measured in the diaphone. 

ments carried out near Quebec in 1913. R$aggk 
efficiency of the diaphone in one case was found to be 
nearly 6 per cent, in another a little over 8 per cent. 
Using his phonometer A. 0. Webster had previously found 
the violin, the cornet, and the human voice to have 
acoustic efficiencies of about 0.05 per cent, 0.1 per cent, 
and 1 per cent, respectively. 

‘R by Rayleigh at t r a t  time? It appears su rising that 

expended at the rate of a i out 100 horsepower. The higE 

steel point firmly clamped a t  its center. 

This twist is J etected by the movement of a beam of light 

, 

Section seven deals with the actual fog-si 

___.__ - 

al’hil. Mag.. 190% 6: 388305. 
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An eighth section deals with future roblems in acous- 

includes many clear d&grams and other iliustrations. 
Full details of the tests are to be published elsewhere 

tic enpeering. The aper is chie f? y descriptive and 

shortly.--E. H. B [ w ~ o ~ ] .  

SUBFACE CURBENTS OF JUPITER. ' 
B y  S. BOLTON. . 

A table is given showing details of phenomena ob- 
served on Ju iter during the apparition of 1916-17 with 

feature can be readily recognized. The quickened rate 
of the equatorial current was quite abnormal, the period 
being 7.7 seconds shorter than during the last a parition 
(1915-16). The white and dark spots frin 'ng t $I e north 
edge of the north e uatorial belt exhibite C r  two separate 
rates of motion. vi+ ith regard to the color of the lanet 
the author confirms the observations of Lowelf and 
Antoniadi on the cherry-red hue of the belts and poles.- 
C. P. B[ud.er]. 

[Reprintcdfrom Solence Abstracts, Sect. A, Aug. 30,1917.#743.] 

a 26-inch re B ector, and a drawing indexed so that any 

EFFECT OF TEBBESTBIAL BELIEF ON IONIC DENSITIES IN 
TILE ATMOSPEEBE. * 
By P. L. MERCANTON. 

[Sepmtsdfrom Science Abstracts, Sect. A, July 30,1917, $862.1 

It is known that the ratio of positive to negative ionic 
chy ,e  densities is greater at  elevated points on the 
eart s surface than at  lower levels. The experiments 
here described were made at  the Tour de Gourze, near 
Lausanne, which stands at  the summit of a hill 930 
meters above sealevel. The ionic charges were measured 
by means of an Ebert ap aratus charged to 50-240 

The potential gradient at  the top of the tower attained 
1,200 volts/meter and here the ratio E+& was found 
to be much above unity; in one case E- was zero. 
Within the tower where the potential gradient was zero 
E+ was approximately equal to E-.-J. 5. D[ines]. 

volts, which would thus catc % only the more mobile ions. 

OBSEBVATIONS OF ATMOSPHERIC ELECTBICITY DUBIIUG 
T E E  TOTAL SOLAB ECLIPSE OX OCTOBEB 10, l@lS, 
AT Bob VISTA, BBAZIL.~ 

By W. KNOCHE and J. LAUB. 
peprlnted from Science Abstraots, Seot. A, July 30,1917, I 663.1 

Observations or records of the following were obtained 
for periods from October 2 to 11 : Hertzian waves, radio- 

4 Monthly Notices, Royal astron. soelety, March, 1917, 724BMI. 
l'ermtrlal Magnetism March 1917 P35-87. 
l'ermtrkl Magnetism: Dee., hl6, il:1713M. 

active content of air, fall of potential, conductivity (both. + and -), positive and negative charge, number of ion. 
(+ and -). Throughout the ecli e the sun was com- 

ments scarcely changed, so that it is supposed that the 
results obtained are inde endent of any indirect effect 

lo 'cal elements. 
%e chief results produced by the eclipse were: The + 

and - charge, and the total number of ions showed a 
diminution followed by a recovery. The ratios of + to, 
- chafge, of + to - velocity of ions, and of + to - con- 
ductivity showed pronounced maxima, which occurred 
after the moment of totality. The + and - total con- 
ductivity and air-earth current showed minima shortly 
after the time of totality. (See Science Abstracts, 1917, 

pletely obscured by clouds, and t %" e meteorological ele- 

which might be produced t y fluctuations of the meteoro- 

NO. IOl).-R. flO?'k88]. 

RELEASE OF BADIUM EMANATION FBOM WATEB AT 
DIFFEBENT TEMPEBATWES.' 

B y  J. MORAN. 

[Reprinted from Science Abstracts, Sect. A, July 30,1917, p 645.1 

This paper describes a stud of the release of radium 
emanation from water by bu l? bling air through the ra- 
dium solution at  different temperatures, a t  a dchi te  rate 
of flow of air. Observations were made with the temger- 
atures of the solution at 16.5', 20°, 30°, 60°, and 80 C., 
and the results show that the release of emanation is con- - 
siderably increased as the tem erature rises, naturally 
reaching an up er limit a t  10008. 

It is proved t !I at temperature is an im ortant factor in 
the determination of RaEm by the bubb 'ng method, and 
should be known and kept constant during an experi- 
ment.-A. B. W[ood]. 
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ABSOBPTION BANDS OF ATMOSPHERIC OZONE IN TEE 
SPECTBA OF SUN AND STABS.a 

By Prof. A. FOWLER and Hon. A. J. STRIJTT. 
[Abstrsot of an a d d m  before the Royal Society, June 81, 1917.1 

In this paper it i shown that a series of narrow bands 
in the ultra-violet absorption spectrum of ozone, appears 
in the spectra of the sun and stars near the extreme end 
of the photo aphic spectrum. The atmos heric origin 

in the solar spectrum as t e sun's altitude is diminished: 
The obeervations are considered strongly to confirm the 
view of Hartley that ozone is the constituent of the 
atmosphere whch limits the spectra of celestial bodies 
in the ultra-violet. 

of these ban is proved b the increase in t i! eir intensit K 8 


